A picomole-scale method for rapid peptide sequencing through convenient and efficient N-terminal phosphorylation and electrospray ionization mass spectrometry.
Free or resin-bound peptides were phosphorylated at their N-termini by reacting with dimethyl phosphite in the presence of tetrachloromethane and triethylamine, and some of them were labeled using partial deuterium-labeled dimethyl phosphites (molar ratio of m + 6 and m = 1:1 or m + 6, m + 3 and m = 1:2:1) as the phosphorylating agents. The monophosphorylation of the lysine-containing peptides selectively occurred on the amino group of the N-terminus, not the side-chain of lysine residue. The resin-bound phosphoramidate peptides were cleaved by TFA before ESI-MS. The modified peptides were determined by electrospray ionization mass spectrometry, the protonated molecules of the unlabeled phosphoramidate peptides showed the singlet peaks, and those of the labeled phosphoramidate peptides displayed the doublet and/or triplet peaks. Tandem mass spectra (MS/MS) of the chosen protonated molecules gave sequential loss of the amino acid residues from the C-termini of the peptides, providing a convenient and rapid method for peptide sequencing.